A strict definition of the hierarchy of material systems is formulated. Based on this definition, the main hierarchical structure of the Universe was divided to 15 levels belonging to 2 branches. Process of the Universe evolution (megaevolution) is considered as hierarchogenesis, i.e., a process of new hierarchy levels formation.
. And the fourth condition doesn't allow us to consider, for instance, each of the multiple emergences of multicellularity in different clades 5, 6, 7 as separate hierarchogenetic events, as opposed to eukaryotes that appeared in the history of life only once 8 . In this way, appearance of eukaryotes and multicellular organisms should be considered as only one hierarchogenetic event in each case.
Applying our definition to the whole history of the Universe, we find only 15 hierarchogenetic events with two branches. Their list with time of emergence, duration, and areas of science related to them is given in the Table 1 .
Numbers in the 3rd column of Table 1 are approximate or average for interval values found in different sources while numbers in the 4th column were calculated based on them. Time of the Big Bang (as a zero point) was assumed equal to 13.8±0.02 Ga, i.e., billion years ago 9 . Appearance of quark-gluon plasma ("quark soup") and hadrons were estimated as 10 -12 and 10 -6 seconds after the Big Bang, respectively 10 . First nuclei appeared from 1 second till a few minutes of the Universe existence 11 . So, time from the Big Bang to each of these first three steps is equal practically to zero (in our gigayears time scale).
Appearance of the first atoms in Recombination
Era is dated 380±50 thousand of years 12 
Four Levels of the Biological Evolution
As one can see from Table 1 , the biological evolution is the longest and probably the most important (at least from our, Earth's habitants prospective) part of the general evolution of the Universe. It reveals itself at four different levels and each of them has its own specific time scale. These levels are:
• microevolution -evolution inside species that is experimentally investigable and based on natural selection and intraspecies struggle for life (with time scale from hours to thousands of years)
• evolution as itself -evolution in Darwinian sense, i.e., origin of species, based on natural selection and interspecies struggle for life (with time scale from thousands to millions of years)
• macroevolution -evolution in Cuvieres sense, i.e., appearance of macro taxa due to global events and catastrophes, often involving adaptive radiation (with time scale from tens to a few hundreds of millions of years)
• megaevolution -based on symbiosis (with time scale from many hundreds of millions to billions of years).
From all these levels of biological evolution, only megaevolution represents steps of the main staircase of hierarchogenesis and can be considered as part of However, these ideas were not included into the scientific mainstream for almost all of the 20th century.
Only during the last few decades, it became more and more obvious that symbiosis, as a kind of win-win strategy, is one of the important factors of the evolution 34, 35, 36 particularly reticulate evolution 24 . At the same time, while numerous symbiotic interrelations occurred throughout the evolution after the emergence of multicellular eukaryotes 37, 38 , they never created a new hierarchical level by our definition of hierarchy.
As for endosymbiosis, it was passed more than 
Semantic Consideration of Hierarchogenesis
This answer relates mostly to internal rather than external system factors that could play their own role. To estimate the essentiality of this role, let us consider the following model situation.
In a well-known thought experiment 40 , a monkey eventually types the text of Shakespeare's works (e.g., Hamlet) by randomly hitting the keys of a typewriter. But then it was evaluated that such a process would take far more time than the age of our Coming back to our mathematical model, let n(t) be the number of innovations at time t > 0. Then:
where E is a constant, if conditions are constant.
Time t=0 is taken as R min again, i.e., relates to the bottom of the curve in Fig. 1 .
For the first part of the process (until the switch at the bottom where R = R min ), E < 0 while for the second part it is positive (see Fig, 1 ).
This model allows us to look at the evolution as at a semiotic process 42, 43 where the role of the AI program in selecting meaningful words and phrases is played by the selection carried out by the environment.
This mechanism is akin to natural selection in biological evolution, but much simpler and more primitive. Such selection rather rejects "bad" variants than selects "good" ones 44 .
At the same time, there is one principal difference between our model and megaevolution of the Universe: if the program compares random words and phrases with ones that already exist in knowledge bases in a form of vocabularies, contexts, dictionaries, and collections of texts; the Universe has not had such knowledge bases, and have used laws of nature that, in a given condition, select only sustained particles, nuclei, atoms, molecules etc. Respectively, the leading direction of the megaevolution has been determined by nothing else than the laws of nature in a given environment that discard all the incompetent variants.
In addition, the last version of the thought experiment, described above, helps to understand what could be an internal factor of hierarchogenesis. If we drop timestamps related to all the hierarchogenetic steps (see 3rd column in Table 1 ) onto the existing timeline from the Big Bang till now (and a little bit in the future) we will get a curve (Fig. 2) that is very similar to the curve calculated by the model (Fig. 1) .
Unfortunately, we don't know when the first heteropolymers or macromolecules (e.g., proteins or nucleic acids) emerged although this definitely happened after formation of monomers and before emergence of protocells that took place, accordingly to Sharov and Gordon 17 , 9.7 ± 3.0 Ga. As a result, the line on Fig. 2 has a gap between 1.1 and 4.1 Gy since the Big Band.
But all the other points almost ideally lie on a smooth curve, and this allows to assume the most probable position of the missed point and respectively to estimate appearance of macromolecules about 2.4 ± 0.1 Gy after the beginning of the Universe.
At the same time, the curve on Fig. 2 corresponds well to the red model curve on Fig. 1 . In other words, the dynamics of the main Universe's hierarchogenesis not only quite regular rather than random, but our model describes it very adequately.
Discussion
As we saw in Section 1, the main driver of the general megaevolution has been this or that kind of In any case, the proposed model, which describes the general evolution of the Universe quite well, allows us to predict that the next hierarchical step (noosphere or, perhaps, something else) will come through a hundred years, if not in a couple of decades.
Conclusion
We 
